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Abstract 
The technologies and skills in the ICT sector have boosted in the past forty years, but the profession has not followed this 
process. Unfortunately low levels of professionalism are typical nowadays. The EU encourages to increase the knowledge, skills 
and creativity of the European workforce (involved the ICT practitioners) by using effective lifelong learning. The information 
and communication technologies (ICT) take full advantage of the strategic and operational opportunities. More and more 
qualified ICT practitioners, e-skilled managers are needed to realize it. That is why the e-skills which increase the 
competitiveness, productivity of the workforce are in a central aspect in the European policies therefore education providers, 
governments and industries are to accomplish these processes have to collaborate and cooperate. 
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1. Introduction 
1.1. ICT situation in Hungary and Europe 
The ICT integrated throughout all aspects of our lives is inextricably linked with our desire for a prosperous and 
competitive economy. Europe has to play a leading role in creating and applying ICT. This can give more value to 
the citizens, small and medium sized enterprises and companies. The use of ICT helps to underpin the structural 
challenges and achieve a sustainable economic growth. 
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If Europe want to take advantage of this digital revolution, to this all EU citizens have to be empowered to 
participate in the new digital society. The development of the digital society must be accessible to all EU citizens. 
The digital society can be supported by effective policies aiming at closing the digital gap within the EU. In Europe 
the broadband is available for more than 90% of the EU’s population, but take-up occurs in only 50% of households. 
In the Fig. 1. the broadband coverage of the different counties in Hungary can be seen. Most of Hungary has at least 
90% standard broadband coverage. The exceptions are the provinces on the eastern and western borders of the 
country, which have from 80% to 87% broadband coverage. Hungary is ahead of all the European averages for 
Rural coverage (Botos and Herdon, 2011) and for Total Next-generation Access (Botos, 2012). But it is behind on 
Total Standard Coverage (92% against 95%) and Total HSPA (91% against 95%). The broadband advantages of 
Hungary include an extensive cable network, with 62% total coverage. DSL and cable combine to provide above 























Fig. 1. Broadband coverage in Hungary, 2011 (Broadband coverage in Europe) 
Europe's potential is inextricably linked with the skills of its population, its workforce, and its organisations. 
Without skills there can only be limited economic and social added value from ICT technologies and infrastructures. 
The ICT is an extremely powerful tool in efforts to bring sustainable development to countries and to fight against 
poverty and social and economic inequalities. The lack of progress in creating, disseminating and using ICT is 
responsible for a delay in growth and productivity, and whereas young businesses with high growth potential 
working in the area of ICT innovation are hard under pressure to establish a sustainable market position. 
The EU is not achieved a fully functioning digital single market for online and communications services in 
Europe. It is understandable, because the digital services and crossborder e-commerce are moving freely nowadays, 
but at national level are fragmented rules. The European companies and public services will get economic and social 
benefits from the using of advanced ICT services and applications. 
1.2. Solution proposals for ICT problems in Europe 
The European Parliament have given initiatives – so-called new digital agenda - for Europe till 2015 (2015.EU 
(2009/2225(INI)). The initiatives shortly are the following: 
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x Continuing efforts towards ubiquitous and high-speed access to fixed and mobile broadband for all citizens and 
consumers. 
x Every EU household should have an access to broadband Internet at a competitive price by 2013. 
x Particular attention should be paid to rural areas, areas affected by industrial transition, and regions which suffer 
from severe and permanent natural or demographic handicaps, in particular the outermost regions. 
x The Internet access rates are increasing; Member States should strive to achieve the connection of 50% of EU 
households to very high-speed networks by 2015 and 100% by 2020. 
x It is pointed out that digital competences are crucial for an inclusive digital society and that all EU citizens should 
be empowered and have the incentives to develop the appropriate digital skills. 
x All primary and secondary schools must have reliable, quality Internet connections by 2013 and very high-speed 
Internet connections by 2015. 
x The importance of e-learning has to be recognized as a method of education adapted to ICT innovations which 
can meet the needs of people who do not have ready access to conventional educational methods. 
x The notion of digital literacy has to introduce into education systems, starting as early as the pre-primary level, in 
parallel with foreign languages. 
x It is important to equip EU citizens with digital skills in order to help them fully exploit the benefits of 
participating in the digital society. 
x The launch of a “Digital literacy and inclusion action plan” at EU and Member State levels is proposed. 
2. E-Skills in Europe and Hungary 
The growth of ICT has always been marked by fluctuations of activity and there has been an element of boom 
and bust. It is estimated that there are 4.2 million ICT practitioners within the EU and that approximately 180 
million people use ICT at work (Cepis, 2007). A study on the supply and demand of e-skills (Rand Europe, 2005) 
over the period 1998-2004 reported an increase in the estimated number of employed IT practitioners during this 
period of about 48%. After a peak in 2001 a low point was reached in 2003. There was some evidence of a cycle, 
and the European e-Skills Forum warned that significant e-skills gaps will again appear and called for the 
preparation of a long-term e-skills agenda. A 2005 industry report predicted that there would be a shortage in 2008, 
all over Europe, of up to half a million people with advanced networking technology skills (IDC White Paper, 
2005). A sectoral survey on e-business in 2006 reported that enterprises are anticipating skills shortfalls for ICT 
practitioners, particularly in ICT strategy, security and new business solutions (E-Business Watch Survey, 2006). 
Shortages of ICT (Brixiova et al., 2009) practitioner skills have been endemic due to technological innovation 
and the fast growth of ICT activity in comparison with the relatively low supply and availability of new employees 
and entrepreneurs with relevant educational qualifications. This was observed in particular with the uptake of the 
Internet. In response to industry pressure several Member States launched policy initiatives in the late nineties and 
there was a conference on the e-Economy at EU level. The bursting of the dotcom bubble adversely affected 
investment in ICT and reduced temporarily the demand for ICT practitioners. Several industry-led initiatives were 
terminated while political interest and support decreased rapidly. Now e-skills shortages are increasing. The e-skills 
issue received attention from policy makers in peak times when the ICT sector was booming but suffered a loss of 
interest in difficult periods. This must alter if Europe is to anticipate and manage change effectively. 
The traditional notion of literacy needs to embrace the complete set of e-skills and media competences required 
in a knowledge-based economy and society. Eurostat figure (Fig. 2.) indicates that 37% of the EU population has no 
computer skills at all and that more than 60% of people are not educated beyond lower secondary level, so they have 
no basic e-skills. A lack of e-skills will prevent these people from using e-commerce and e-government applications 
and participating fully in the information society. Furthermore, the lack of e-skills exacerbates social and 
educational disadvantages, inhibiting lifelong learning and up-skilling. 
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Fig. 2. Some European data about e-Skills and digital illiteracy (Source: Eurostat) 
The European e-Skills Forum identified solutions bringing addedvalue at EU level, but these haven’t 
implemented so far. For example, developing and retaining skills required for business success are a necessity to 
ensure that enterprises have employees with the right skills in the right jobs at the right time. For this purpose, many 
of them are developing ICT competence catalogues, processes, tools and strategies. 
Several sources report a deterioration of the image of the ICT sector and ICT work, which is reflected in the 
decline in the number of students starting ICT courses. Adding to the concerns related to the demographic decline, 
young people seem less and less interested in studying mathematics, sciences and technology, and the gender issue 
still remains. There is a need to communicate better with the public, especially young people, parents, teachers and 
women, and to adopt measures to facilitate the adaptation of the workforce. 
The i2010 Annual Report found that 40% of the EU population have no Internet skills but higher percentages can 
be seen in older age groups, people outside the labour force and those with a low level of education. Since 2000, the 
European Union has stepped up its activities to improve e-Learning and to develop skills. The e-Europe Action Plan 
put e-Learning and e-Skills high on the political agenda and it led to the e-Learning Programme, which directly 
promoted Digital Literacy. This has continued under the renewed Lisbon Agenda, which highlights Digital Literacy 
(Barbara and Suzanne, 2006) as a key area for policy intervention. 
According to the number of persons, who are employed with ICT users skills, Hungary is the 7th in the rank, so it 
makes clear, why the digital literacy is so important at first level and the higher knowledge of ICT at second level. 
Nowadays, without these abilities it isn’t easy to get qualified jobs in Europe, as well as Hungary. 
2.1. ECDL (European Computer Driving Licence) 
Our department has been an accredited educational and examination ECDL (European Computer Driving 
Licence) centre for 15 years. Those who pass the exam receive a certificate, which is made up in English and 
Hungarian also, and is accepted in any European Union country as proof of level of informatics. 
We have statistics of those who got ECDL driving licence from the 7 and 4 modules system in Hungary between 
2004-2012. The 7 modules of the ECDL can be seen in the following list (the first four belong to the 4 module 
driving licence): 
x Operating Systems  
x Word processing 
x Information and communication 
x Spreadsheeting 
Over 65 years 75% 
of people missing 
the e-Skills 
22 million (~10%) 
unemployed in 
Europe, end of 2009, 
but 4 million jobs 
vacancies are 
37% of European 
people are digitally 
illiterate 
60% of finished 
secondary school is 
digitally illiterate 
In 2010 were 
~300.000 specialist 
deficit in the ICT 
sector in the EU
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x Presentation 
x Database handling 
x IT-Basic-knowledge  
The increasing number of people who have got European Computer Driving Licence between 2004 and 2012 can 
be seen on the Fig. 3. This knowledge can reduce the digital gap and increase the e-sills in certain sectors. 
Fig. 3. Cumulative ECDL Driving Licences for 7 and 4 modules in Hungary, between 2004-2012 
2.2. Agricultural Engineer for Informatics and Administration BSc and Master in Agricultural Informatics and 
Administration Engineer MSc program 
The University of Debrecen, Hungary has got 35 years old experience in agricultural computing, informatics 
training which have been developed and introduced. They were introduced with a lot of difficulty but they have 
been a success. The university was the unique who introduced the IT in agricultural engineering training programme 
in the country. 5 universities have introduced the new BSc. The current barriers, the economic informatics MSc with 
IT in rural development specialization may be an appropriate intermediate solution. However, the MSc educational 
system is only now emerging, but we hope that this useful training program will be implemented. 
The University of Debrecen introduced the five year “Informatics Agricultural Engineer” course in the 
2002/2003 academic year. In the 2010/2011 academic year the last group of students finished their comprehensive 
agro-informatics studies. The Hungarian agro-food sector, Governmental offices demanded to start this course. The 
rate of informatics knowledge was approximately 40 percent during the courses. During this time the higher 
education reform was started according to the Bologna declaration. The new Hungarian Higher Education system 
was introduced in the 2006/2007 academic year (paralel with the traditional five year courses). From this date two-
tier (separate bachelor-and-master-level) programs were introduced on the 3 + 2 model in certain disciplines. We 
made a proposal for agricultural informatics course based on the “agricultural engineer for informatics and 
administration” BSc course, which was accepted. Our new BSc course was run by the Agricultural Economics and 
Rural Development Faculty, Agricultural  Faculty. Some years ago the name of the Faculty was changed to Applied 
Economics and Rural Development. There are a lot of institutes, which need the applications of wide range 
informatics tools and systems, tha is why this course had to be started. 
 An attempt was made to establish and start MSc course. This would have given a chance for the the students 
after the successfully finished BSc programme. The conditions of human resources and other education facilities are 
given. At that time it was unsuccessfull. This year we try to prepare again the renovated proposal for the MSc course 
(Master in Agricultural Informatics and Administration Engineer) etablishing and starting. These are under 
evaluation (the Hungarian Accrediatation Committee accepted with some remarks). If everything turns out well, we 
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can start the MSc course from 2014 February semester, mainly for the graduated agricultural engineer informatics 
and administration agricultural engineer BSc students. 
The education system bases the MSc course on the appropriate BSc course regarding the content and competence 
aspects. While the BSc course tries to give practical oriented knowledge the MSc gives deeply theoretical one. 
3. Projects and activities relating to reduce digital gap 
3.1. E-Learning System Implementation at the University of Debrecen, Centre for Agricultural and Applied 
Economic Sciences (UD CAAES) 
Nowadays, the importance of e-learning is growing rapidly, partly due to the information and communication 
technologies in the information / knowledge-based society to evolve. The "knowledge society", "lifelong learning" 
and "training modularization" are cruicial in e-Learning, as they are implementing e-learning has a crucial role to 
play. 
Connecting above statements we have introduced the Moodle system at UD CAAES in 2007. The faculty leaders 
recognize the fact that modern technologies in education should be entered, which was realized in the Moodle 
system. 
The phases of the system implementation are shown on Fig. 4 (Herdon and Lengyel, 2013). At the beginning of 
the 2006/2007 School year second semester, Moodle was used for some exams and objects. In the 2007/2008 school 
year first semester have increased to 17 the number of active courses in the Information Technology category. This 
means that 80% of the subjects are taught with the help of Moodle system. 
 
Figure 4. E-Learning System Implementation phases at the UD CAAES 
After using and testing this system for a year it was introduced at faculty level in 2008. Departmental use and 
testing of one year after the scheme began in January 2008 with the introduction of our Faculty. The system used a 
large number of courses has grown rapidly, and with it of course, the users (teachers and students) numbers. The of 
introduction the system began in 2009 at the Centre for Agricultural and Applied Economic Sciences, which has 
continued to grow thanks to the courses and the number of users. Implementation of different modules during the 
system upgrade has happened several times in order to become available the newer features. Unfortunately, during 
the implementation it was found that although all the features of Moodle provide online learning and teaching 
process, it does not help the media, the creation of interactive resources, which are important elements of e-learning. 
We make more efforts to continue the work with the e-Learning and could find more and more example (Ntaliani 
and Costopoulou, 2013), which are used not only in the field of education, but in special fields (Cebeci and Erdogan, 
2005), agricultural and rural development sectors (Nikos et al., 2010). 
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3.2. Village Agri-Economist Experts Training in The Nodes Project Using by Moodle 
We extended our e-Learning research in the field of adult agricultural education. The Nodes Grundtvig project 
was a good support to our further e-Learning research. Six countries took part in this project (Burriel, 2007). The 
aims of the project were to promote the use, in adult training / lifelong learning, of multimedia knowledge, in order 
to facilitate competitiveness, employability and mobility of adults who are victims of the digital divide or of some of 
its components such as distance, initial level of knowledge, language and use of complex technologies. There were 
three target groups: the people who are victims of physical and sensorial handicaps, the victims of digital divides 
and/or of a social handicap, the rural inhabitants (distance handicap). Lots of these people often have several 
handicaps: geographical and social isolation, handicap and digital divide. This is why this project proposed to reach 
these target groups through the intermediary institutions and their networks. Each partner-country will associate one 
specific test group integrated into the project. 
One type of the target groups of this project is a group of farmers who are living in rural areas (Herdon and 
Houseman (2007). They are victims of digital gap because of lack of knowledge in using computers and lack of 
broad band Internet connection. 32 percent of farmers has a computer and 28% of farmers use the Internet in 
Hungary. This rate is very low compared to other sectors. That is why the Hungarian National Rural Development 
Plan for 2007-2013 period contains actions for developing the computer usage skills and developing Internet 
accessibility in rural areas and developing extension services and activity. In the NODES project we created an open 
system for e-Learning and provide training for using this technology and provide a service for content development 
and distribution for farmers (Várallyai and Herdon, 2007). 
In the framework of the National Rural Development Plan 2004-2006 400 consultants took pat in public-benefit 
advisory tasks. From among the civil servants of the Ministry’s Agricultural Offices in the counties the village agri-
economist experts (650) – related to their public administration tasks, also supply farmers with general information 
and advice (Vörös, 2010). The aim is to increase the number of farmers making use of the special advisory services 
by 35.000 in the years between 2007 and 2013. We organized training for village agri-economist experts. The 
numbers of participants were 21 village agri-economist experts from Hajdú-Bihar county (neighbourhood of 
Debrecen). It is important, because they can be potentially tutors of the farmers. Their tasks are the training of the 
farmers by distance learning using the modern information and communication technology (e -Learning). 
Finally, the participants filled in a questionnaire. About the assessment of the questionnaire generally we can say, 
the village agri-economist experts need knowledge from the following topics. operating systems, word processing, 
spread-sheet, Internet and Communication. According to their opinion this knowledge is needed for farmers too in 
general. Nowadays, it seems the most important is the Internet and Communication module, because the village 
agrieconomist experts help farmers to use the IACS (Integrated Administration and Controlling System) for filling 
in application form of subsidy. 
We organized a training from basic Information Technology between February and April in 2008. Training (for 
employees of Rural/Local Administration Offices), which was based on 4 modules (Using a computer and managing 
files, Word processing, Information and Communication, Spreadsheet handling). 
The 4 modules consisted of near 100 contact hours. The number of participants was 80. The face to face trainings 
were once a week. The participants came from different rural towns and villages from Hajdu-Bihar County in 
Hungary (From the North-Alföld region). The aim of the practice oriented training programme was to enable the 
participants to use the basic knowledge of ICT and to prepare them for EDCL exam. This programme was organised 
by the Regional Governmental Administration Office and supported by the National Development Fund. This 
training programme was carried out by the Department of Business and Agricultural Informatics at Faculty of 
Agricultural Economics and Rural Development. The Department and Trainers who are the members of the 
Departments’ staff were using the Moodle server and eLearning systems which were established within the NODES 
project. Learning materials were published on the eLearning system. The participants made their registrations and 
they were using these materials in the classroom (computer lab) and from their workplace or home. 
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3.3. CertiAgri project 
The ICT created digital divide in the society but some people are unable to respond to this progress individually, 
but the proper use of ICT can help them overcome this handicap. One of the possibilities is to create accessible and 
usable applications depending on the character and level of disability. 
In accordance with the European CertiAgri project, e-learning tools are used for integrating people with 
disabilities and low level of qualification into the horse attendant area. The partnership is structured to meet this 
challenge. On European level the French, German, Hungarian, Czech and Italian partners have to be related to 
national institutions in charge of education and training in their respective countries. The effective cooperation 
between institutions in charge of education and training, training centres will allow the creation of educational tools. 
The aim of this project, which is a part of the Transfer of Innovation, Leonardo da Vinci, Lifelong Learning 
Programme, is the creation of pedagogical supports in the form of online materials that are created with regard to the 
target group - mentally handicapped people.  
These courses should help persons with mental disabilities through retraining in horse attendant, wine growing 
and horticulture area (Tas and Tatnall, 2008). Courses are designed as simple procedures describing the required 
jobs. The horse attendant programme was choosen by the Hungarian partner, because our university centre has a 
horse attendant accredited course. We tried to select about 15-20 disabled people to take part in the pilot course. The 
persons deal with horses, but they have not any certificate about this professional skills. Materials are designed for 
people with intellectual disabilities however students need the help of an assistant in the navigation through the 
course. In each course there is time reserved for evaluation of the students (Benda et.al, 2011). 
The project’s main goals are the following: 
x transferring to three agricultural certificates and degrees this method of adaptation of training programs, of 
creation of educational software; 
x harmonizing, as far as possible, these processes of certification between several European countries; 
x modalizing the workpackage in order to exploit, value and disseminate the results of this work on one hand on 
other degrees and on the other hand towards other countries. 
For the creation of educational materials and organization of practical courses, European experiences from the 
activities of social enterprise have been used. There are complex elements, concepts and structures in e-Learning, 
difficult to transmit to people with disabilities (Guenaga, 2004).  
The principles of education are based on practical experience teaching hours in the field, where students learn or 
train in individual jobs, as well as in the necessary theory. Learning support materials are intended as a summary of 
the methodological instructions for self-learning and also to repeat reminders and skills acquired through practical 
experience (Benda et.al, 2011). 
4. Conclusion 
The 35 percents of EU total population uses the advanced Internet services. This rate is very low and has to 
increase in the next years, because the employed person needs ICT user skills. The digital literacy knowledge 
getting is very important. Taking part in organized courses and training can help to increase the digital literacy and 
ICT users’ skills. Nowadays, the importance of e-skills and e-learning is growing rapidly, partly due to the 
information and communication technologies in the information / knowledge-based society to evolve. The aim is to 
enable the knowledge and skills to help the individual to be an active member of society, teamwork, motivation and 
possess the skills necessary to find place in the labour market. 
The ICT created digital divide in the society but some people are unable to individually respond to this progress, 
but the proper use of ICT can help them overcome this handicap. One of the possibilities is to create accessible and 
usable applications depending on the character and level of disability. 
In accordance with the European CertiAgri project, e-learning tools are used for integrating people with 
disabilities and low level of qualification into the horse attendant area. The effective cooperation between 
institutions in charge of education and training, training centres will allow the creation of educational tools. 
The other project was the Nodes Grundtvig project, where six countries were taking part. The project’s aims 
were to promote the use, in adult training / lifelong learning, of multimedia knowledge, in order to facilitate 
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competitiveness, employability and mobility of adults who are victims of the digital divide or of some of its 
components such as distance, initial level of knowledge, language and use of complex technologies. There were 
three target groups: the people victims of physical and sensorial handicaps, the victims of digital divides and/or of a 
social handicap, the rural inhabitants (distance handicap). Lots of these people often have several handicaps: 
geographical and social isolation, handicap and digital divide. This is why this project proposed to reach these target 
groups through the intermediary institutions. Each partner-country were associated one specific test group integrated 
into the project. 
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